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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic filter 
assembly in which a heat hardly escapes from an outer 
periphery surface of a filter adhesion structure 
substance to the outside and an efficient regeneration is 
carried out. 

SOLUTION: The ceramic filter assembly 9 is constituted 
using a structure substance M in which outer periphery 
surfaces of a plurality of filters F1 comprising a porous 
ceramic sintered body are adhered to each other 
through a first layer 15 comprising ceramic quality. A 
second layer 1 6 comprising a ceramic quality is formed 
on the outer periphery surface 9c of the structure 
substance M. A heat conductivity of the second layer 16 
is less than that of the first layer 1 5. 
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•NOTICES* 

JPD «d KIPl ar* not rt«amibli for a« 
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1. T>iis docwnent hm* boen translated by computer. So th« translate may not rafloct the orisnal 

precUely. 

2. **^ shows the vword which can not be transtated. 
3>i the drawhgs. «iy words are not translsted. 



CLAIMS 



[Claim 1] The ceramic later afgrefate characterized by beeic smeller than the themwl 
conAictfVTty said whose thermal conductivity of the 2nd layer it is the eerafflic fiitar aggregate 
with which the 2nd layer which becomes the peripheral face of the stnieture on wWch the 
peripheral faces of two or more fitters which consist of a porosity cerarme sintered convact 
were pasted i« through the 1st layer which eoristsU of ouafity of a cmmic from the quaSty of e 
ceramic was formed mnd is said 1st layor. 

[Claim 23 The ratio of said thermal conductivity of the 2td layer to said thermal conductivity of 
the 1st layer is the ceramic filter agpvgste eccordmg to daim 1 characterized by being 0A~OJt. 
(CUim 3] h b the cerwnic filter aggregate according to daim 1 which said thennal conductivity 
of the 1st layer is 0.1 W/m-K - 10 W/m-K. and is characterized by said thvmal oanduetivity of 
the 2nd layer beaig 0.01 W/m-K - 8 W/m-K. 

[Claim 4] Said 2nd layer b the ceramic filter aggregate given n deim 1 charecterized by said 
thing [ being formed so that it may become thicker than tfie 1st layer ] Owu/or any 1 term of 3. . 
[daim 53 For both the 1st layer and said said 2nd layer, the fiber content ei aaid ted layer while 
comaining ceramic fiber during a presentation b the ceramic filter agpegate given in clean 1 
characterized by more then the fiber content in aaid 1st byer ttni/cr any 1 term oF4. 
[Claim 6] h fabricates as a whde to a cross-section approximate circle configuration or a crosa- 
seetion abbrevbtion el%tieal by cutting the lateral part of the struetare en wNch the pvvheral 
faces of two or more heneveemb filters which consist of a porosity dlieon carbide seitervd 
eompect were pasted w through the 1st byer which consbts of quafity of a ceramic. The 
ceramic filter eg^egate characterized by being torgar then the themwl conductivity seid whose 
thermal cond«etivity of the 2nd byer it b the ceremie filter agpegate with which the 2nd byer 
which becomes the peripheral face produced by seid appe a ran c e cut from the quality of a 
ceramic is formed, and b said 1st byer. 
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1. This document 
precisely 

2. « 

Urt the drawings. 



DETAILED DESCRIPTION 



[DetaOod Oaaeription of tha hwantiofO 

[0001] 

[FwM of tha Invention] This invention 
which pasted two or mora filtere 



relates to the car 
which consist of a c 



[0007] And tha haet instietar of tha aheoe of a mat which <mnKsU erf ceramic fftMT etc. is 
twisted arawid tha pe r yhar a l face of a ceramic fttmr aw«8te. In ttes cw^itien. the aKp««au 
B heki in casing pieoered m the way of an mi&mMt pve. 

[OOOB] 

[PniMamCs) to be So»«d by the hwe K i g i J By the way. with tha cewww iti u na l toehnique. tha 
same ceramic paste as a aealar* leyar was dMerted, and the cvwnie byer of the periiharel face 
(^Fafit«- bonded stnjctkre ol«ect waa fcnnad 

[0009] However, the natwv hr««Senl of a ceramic used far fannetion of said sealant layer 
serves as a presentation aimmc at radbetien of the thermal resistance betwMn the fihars whiA 
filters pasted to and pasted up ftrndantarAaly. Therefore, appt^ the natm i ny ed wnt of a 
ceramic for said sealwit stratifieation to the ceramic layv of the peripheral fiMe of the filter 
(nemely. it aims at incfWMe ti thermal resistanee) bended atrwetive ebiact eiming at heat 
inn^Mion as it b has taa iieii w ia l ilaiia n erfginel^. Therafer*. m the to i»»ei H iu»i el tecMoM. heat 
cnM be easy to come off outside frern the peripheral face of e fBter bonded strucUre ot^ect. 



E fiter agpegste of the 
Riic sintered compact a 



[0002] 

[Description of the Prior ArO The number of an automobile b increasir« by baps and bounds 
after the 20th century, and the in cr etiian t of it abo with the rapid amiM^tt of the exhaust ^ 
takenoutby the internal combustion origitM of an automobae n prvportim to it b beir« 

r c o n ta ined in the exhaust gas which especbDy a dwsel power 
' " ^ causes co nt a mination, in current it b havir« effect 
i envronment Moreover, the research result that the particle »i extwust 9s 
(diesel particulate) becomes the cause which sometimes csuses reduction of an allergy failiva or 
a sperm count b also reported by recently. Thot b. it b considered to be s urgent technical 
piuUeiii for human beings to take the eve which removes the particle in exhaust gas. 
[0003] The eidiaust gss pvge of various varietbs b proposed from before tnder such 
cacumstanees. A common exhaust ges purge prepares casing n the way of the exhaust pipe 
connected with the engirw exhaust manifold. ar>d has the stmcture which has arranged the filter 
wMch has a detailed hole in it There b a ce r a mi c besides a metal or an aHoy as a formation 
"Vodtant of a filter. The honeycomb fitter made from c or di efi t e b krwwn as sn exwiwie of 
raprasentation of the filter w^iich consists of a ceramic. Recently, since there b a 
Uce the pressure loss whic:h 'ts 

sintered compact b used as a f9ter formation hgredbn t in many eaaes. [ of tl 
mechanicsl strengtK ar>d collection efficiency ] 
[0004] The honeycomb filter has the eel of a brge number prolonged alornt the own draetien of 
an axb. bt case exhaust gas passes through > filter, the trap of the particle b carried out with 
the cell wan. Consequently, a particb b removed out of exhaust gas. 

[0005] However, the honeycomb filter made from a porosity saicon carbide snterod convact b 
weak to a thermal shock. Therefore, it becomes easy to produce a creek in a filter, so that it 
enlarges. Therefore, the technique of unifying two or more smsU pieces of a filter individual and 
manufecturing the of>e big ceramic filtor ag^egate b proposed as a means to avoid breakage by 
the crack in recent years. 

[0006] The general method of manufacturing the above-mentwned aggregate b introduced 
simply. F«t, s square poleHike horwycomb Pbstic so&d b formed by extruding a ceranwc raw 
material continuously through the meta> mold of an extruding press machine. After cutting a 
honeycomb Ptostb solid to equal db length, the piece of cuttir« b cabinated arxl it considers as 
a filter. The stnjcture *which btndled two or more filters and was unified b produced after a 
baking process by pasting ia> the peripheral faces of a filter through the rtature seslwit byer of a 
ceramic of 1mm - 3mm thickness. And a ceramic layer b formed using the same ceramic 
ir«recient as the peripheral face of thb bonded stnioture object The desired ceramic filter 
ithei 



[0010] Thb ewentien b made h view of the a b ewe n isii t i u ne d tecMcei prc bb m. in the purpoae. 
^>B>* come off eeaay otAsida from the peripheral face of a filter bonded atrueti^ 

and it b to oflar t' 
[0011] 

(Means far Solv^ the ProWenO h b the c 

h^g^^w— the pei-ipfief al face of the attuctoe on which the p wi p tiei a l faces cf two w mere filfra 
«Mch certsist of a poroaity ceramic sintared compact wt siwantion aceordng to dun 1 ware 
pasted 19 through the 1st layer which consistt ef quality of a cararnc in ordv to adve the 
ibewv-menkianad technical preUam from the quaity of a ceramic was formed and tat the 
ceramic filtar asrssata characterized by aaid thermal conductivity of the 2nd layer bemg sfnaler 
than said thermal conductiwity which b the let byer be the summary. 
[0012] b» claan I. the ratio of said thermal oonductivity of the 2nd byer to aaid thermal 
oonAjctiMty of the 1st layer preauppoaed that it b invention eccordng to ctaim 2 0.1-0.8. k 
daan 1. aaid thermel conductivity of the lat faiyer of invention acc ord wg to daim 3 b 0.1 W/m-K 
- to W/mHC and aaid thermal conductivity of tha 2nd byer presupposed that it b 0.01 W/m-K - 
8 W/m-K. 

[0013] bi daim 1 thru/er any 1 term of 3. aaid 2nd layer preauppoaed that eivent i on eccordng to 
cbim 4 b formed so that it may become thicfc rather then aaid 1st layer. bi daim 1 t>vu/or wiy 1 
term of 4. i nve ntkai accordaig to claim 5 made both the lat layer and aaid aaid 2nd layer there 
be mere fiber contents n said 2nd byer than the fiber centent in aaid 1st byer while it 
contamed ceramic fiber during the presentatiorL 

[0014] Wab said 1st layer contained 3 % of the wei^ - 80% of the weight of the inorganic 
particb bjf aoBd content in daim 1 thru/or any 1 term of 5 et invention aceordirtg to cbvn 6. aaid 
M layer pr ew ppo s ed tfiat 0 % of the weight - Z9% of the weight of w* irwrganic particb b 
ecRtainad by soKd content 

[0015] bwertion aceordng to claim 7 b fabricated as a whob to a cross-sectkm approximete 
cede configuration or a cross-section abbrevietion eHiptical by cutting the lateral part of the 
struetm on which the pe ripher a l faces of two or mors honeycomb filters which cor>sist of a 
porosity sScon carbide sintared compact were pasted up through the 1 st byer which eonsisU of 
quaity ef a ceramic, ft b the ceramic filter aggregate with which the 2nd byer wMdi becomes 
the peripherd face produced by said appearance cut from the quality of a ceramic b farmed, and 
bt the c er a mi c filter aggregate characterized by said thermal conductivity of tha 2nd byer beaig 
braar than aaid thermal conductivity which b the 1st byer be the swrvnsry. 
[0016] Heresftar. 'an operation' of this invention is explained. Accordirvt to rwerttion given m 
cbans 1 and 8. the way of the thermd cor>ductivity of the 2nd byer formed in the peripheral 
face of a filter bonded structure otsect b smaBer than the thermal conductivity of the 1st byer 
wMdi pastes ip the peripheral faces of two or more filters. That b. compared with the 1st byer. 
thermd resistanee win be rebtively brger for the 2nd byer. Therefore, compared with the 
conweiNiuiial thing, it be co m e s the strtnture where heat can be hard to come off 
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the peripheral face of a filter bonded structure object 

[0017] Whib the engine performance r>eeded for the 2nd byer by setting up the ratio of the 
thermal corxkictivity of the 2nd byer to the thermal conductivity of the 1st byer in the above- 
mentioned optmum range b held certeinly according to invention according to claim 2. 
manufacture difficult-ization of the ceramic filter agpvgate b abo prevented 
[0018] From an increase of thermal resistance vbwpoint that said ratio b bss than 0.1. whib it 
is desirabb. there is a possibility that engine performarwe. such as the adhesive property of the 
2nd byer and thermal resistartce. may be spoiled, and if it b going to prevent thb. marwfacture 
wiU become difficult as a matter of fact On the corrtrary. if said ratio exceeds 0.8. merease of 
sufficient thermal resistartce will r>ot be achbved but it will become thermd concfcictivity 
comparabb as the 1st byer. 

[0019] Whib the engine performance needed for the 1st byer and the 2f>d layer by setting up 
the thermal conductivity of the 1st byer and the 2nd byer in the above-mentioned optanum 
range b held eerteinJy according to invention according to cbim 3. manufactm dMieult-ization 
of the ceramic filter aggregate is abo prevented. 

[0020] The 1st byer will become that the thermal conductivity of the 1st byer b less than Ol 
W/m-K with still big thermal resistarwe. and heat cor>duction between filtera will be checked. On 
the contrary, there is a possfeility that engine perforTnarv:e. such as an adhesive prop e r t y end 
thermal resbtance. may be spoiled if it b going to obuin the thing of the themid conductivity 
exceeding tOW/m ar>d K. snd if it b going to prevent this, manufacture win become difficult as a 
matter of fact 

[0021] From an increase of thermal resbtance vbwpoint that the thvmd conductivity of the 
2nd byer is bss than 0.01 W/m-K. whib it is desrabb. there b a possbiiity that engine 
performance, such as the adhesive property of the 2nd layer af>d thermal resistance, may be 
spoibd. and if it b going to prevent thb. manufacture win become difficult aa a matter of fact On 
the contrary, dso when it b going to obtein the thing of the thermal conductivity exceeding 8 
W/m-K, there b a possibility that engine performance, such as an adhedve property end therntal 
resistance, may be tpoibd. and manufacture becomes dtfficutt as a matter of fact 
[0022] Accordbg to invention accordinc to claim 4. ainca the 2nd byer is formed so that it may 
become thicker than the 1st byer. the distance from whidi haet b transmitted becomes bng 
and it becomes the structure where heat can much more be hard to come off outside from the 
peripheral face of a filter bonded ativeture ofatieet Moreover, the in^egubrity b abo buried by the 
2nd byer when a certain in^gdarity b in the peripheral face of a filter bonded structia« d«ect 
for exampb. And as a result of canceling vregubrity in thb way. aeal nature aiproves. 
[0023] According to invention according to claim 5. since both the 1st layer and the 2nd byer 
contein ceramb fber during a presentation, both layers excd [ byer ] in thermal reaistwice. 
Moreover, since there are more fiber contenU in the M byer than the fiber content b the 1st 
byer. the way of the M byer haa rdativdy brge thenmd resbtance. and heat has propagation- 
come to be hard of contents. 
[0024] 

[Embodbient of the hventiorO Hereafter, the exheust 9s purge 1 for the dbsd power pbnU of 
1 operation gestalt which mataridized thw invention b expbined to a detail based on drawing 1 - 
«trawina4 . 

(00253 As shown in ^awjnLi . thb exhaust gas ptrge 1 b eqtapment for purifying the exhaust 
gas discharged from the diesel power plant 2 as an eitamd combustion engine. The ifiesd power 
Ptant 2 b ecMpped with two or more gaa cdumna which are not ikistrated. The tee 4 of the 
exhaust manifdd 3 which consisto d a metelKc matvid b corwiectod wi 
respectively. Each tee 4 is connected to one manHdd body 5. respective.,. . 
exhaint gas discharged from each gas column b concentrated on one place. 
[0026] The tst exhaust pipe 6 and the M exhaust pipe 7 which eonsbt of a metdSc materid 
are anranged in the downstream of an exhaust manifbid 3. The i««tream edge of the 1st exhaust 
pipe 6 b connected with the manifdd body S. Between the 1st ediaust pipe 6 and the M 
exhaust pipe 7. the tubed casing 8 which similarly consbts of a meteOb material b anranged. The 
upstream edge of casing 8 b connected with the downstream edge of the 1st exhaust pipe 6. 



edge df casing 8 b connected ¥ 



^ the up s t rea m edge of the 2nd exhaust 
pipe 7. k cen abo be grasped that casing 8 b arranged in the way of exhauat ppes 6 snd 7. And 
as a resdt the contrant region of the 1st exhaust pipe 6, casing 8. and the 2nd exheust pipe 7 b 
mutually open for free passage, and exhaust gas flows the irtaide of it 

[0027] As shown in *-awin« 1 . casing 8 b formed so that the center section may serve as a 
maior diameter from exhauat pipea 6 and 7. Therefore, the contrant region of casing B b brge 
cofypared with the cor rt r a nt region of exhaust ppes 6 snd 7. The ceramic filter aggregate 9 b 
held in thb casing 8. 

[0028] The heat inaubtor 10 b arranfad between the peripheral face of the aggregate 9. and the 
inner skin tf caaing 8. A heat inaubtor 10 b the matHike oUect formed inckidir« ceramic fber. 
artd the thickness b several mm - dozens of mm. A heat insulator 10 b good to have thermal- 
expansion r«ature. Sirtce thermal-expansbn nature here has ebstie structure, it poirvte out that 
there b a function to release thermd stress. The reason b for suppressing the er>ergy loss at 
the time of playback to the minimum by preventing that heat escapes from the outermost 
periphery of the agr«iata 9. Moreover, it b for preventing a location gap of the ceramic filter 
agpegate 9 brought [ vftiration / the pressure of exhaust gas. / by transit ] sbout by expandmg 
ceramic fber with the heat at the time of playback. 

[0029] Since the ceramic filter agv^egate 9 used ai thb operation gestelt b what removes a 
dbad particubte like the above. vnaraOy it b cdbd a dbsel particulate filter (DPFD. As shown 
» 4revsng_2 and <b-awin« 3 . the agwgate 9 of thb operation gestalt b formed by bvtdling two 
or more filtera Fl, and uni^fing. The fiher Fl beated in a pert for the core of the agvegate 9 b 
the square pole-Kke. and the dimension b 33mmx33mmx 167mm. Arourtd the square pobHike 
fater Fl. two or more variant filtera Fl whwh are net the aquve pole-like are arranged. 
Conse^Mntly. V it sees as a whda. the cyMer-fike ceramb filter agpegate 9 (bdore or after 
the diameter of 135mm} b constituted. 

[0030] These filters Fl are products made from a poroaity ailicon carbide sintered conpact 
wMch are kinda of a ceramic sintered compact The reason for hsving adopted the silicon carbide 
sintered compact is that there b an advantega of eapecblly excelling in thermal resistanee artd 
thermal conductivity, as compared with ether oerambs. Aa sintered Gon^>mcXM other than silicon 
carbide, aintered compacts, such as siicon nitride, sbbn. an aksnina, cordierite, and a mdKte. 
can abobe choaen. 

[0031] Aa ahown in dTa wir^g 3 etc these filters Fl are the so-called honeycoob structure 
obiects. The reaaon for having adopted the honeycomb structi^e d^ect b that there b an 
advantege that pressure bss b small even w*ten the emovtt of uptake of a particb ir>creases. 
Two or more through tubes 12 tduch meke the shape of a cross-section abbreviation squwe we 
re^^arly formed in each filter Fl abng the direction of an axis. Each throu«h tube 12 b mutually 
dmded with the thin cell waO 13. The oxkiation catalyst wthich consisU of pbtinum group metds 
(for exampb. Pt etoj. other metelKc ebmente. ite oxide, eto. b supported by the outside si^ace 
of a ceB wall 13. The cbaure of the operung of each through tube 12 b carrbd out to the ertd- 
faces [ one of ]a ( 9 ] and 9b side with the cbsta-e obfect 14 (here porosity si£con csrbide 
sintered corrpact). Therefore, if it sees as end-face 9a and the whob 9b. the shape of a checker 
b preaented. Consequently, the cd of s brge rwnber which carrbd out the sh^ of a vosa- 
aection siaJare b formed in the filter Fl. The consistency of a eel b set iv before and after 200 
pieces/inch, the thickness of a cell waO 13 is set ip before and after 0.3mm. and the cd pitch b 
aet up before and after 1.emm. ki upstream end-face 9a. openirrg of the thing of wi abbreviation 
moiety b earned out among a brge mmber eels, and operwig of the romairwig thir^ b evried 
out in dowrtstream end-face 9b. 

[0032] As for the average pore diameter of a filter Fl. it b desirabb that they mr« I micrometv 
- 50 mi cr ome t ers srtd 5 more micrometers - 20 micrometers. The binding of the filter Fl 
accorxfing that an average pore diameter b bss than 1 micrometer to deposition of a particb 
becomes remarkable. On the other hand, snce it becomes impossibb to carry out tptdie of the 
fine particb when an average pore dbmeter exceeds SO micrometers, collection efficiertey will 
fail 

[0033] As for the porosity of a filter Fl. it b desirabb that they are 30% - 70% and 40 more% - 
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60V A filter F1 becomea it precise that porosity is less t>vn 30% tpo much, end there is • 
POssiMifty thet it may become vnpossble to circulate o«heu»t cm inside. On the other tm*d, 
when porosity exceeds 70V there is a possAiifity that may become «ve«k In reirrfdrcemeni and 
the collection efficiency o* a particle mey fal into • fBter Fl since an opentr^ ■ncreaaes too 
much 

[0034] as shown n dra^win jt 2 and dr awing 3 . as for a total of 16 filters Fl. per^^heral faces 
consist of «MBty of a ceramic — the 1st layer has pasted i« mutuaBy throMCh 15. Moreover, the 
2nd layer 16 which consisU of quality o* a ceramic is formed in peripheral face »c of the ceramic 
filter aspegate 9. 

[0035] It reaches 1st layer 15 and 16 contains [ both ] the 2nd layer of ceramic fiwr on the 
•nonanic f^ and the concrete tartet diavtc a presentation. The reason for h»vir« chosen 
earwnie fiber b that the 1st layer of 15 and the thermal resistance for 16 with the 2nd sulaUe 
layer are civen since ceramic fiaer is exceftent n thermal resistance. As said cer w c fiber, at 
least one or more aorta of thincs chosen from a silica-aiumma fftwr. a miAte fiber, an ahanev 
fiber, and a siBea fhv are mentioned, for example. Also in these, it b desirable to choose a 
silica-ah«nana fiber especially. A silicr-aiumina fiber b because the operation which absorbs 
thermal strns* b shown while exceKnf ei elasticity. In addition, as for 16. it b 4psy»Hg to be 
formed usinc 1 5 and ceramic fiber of the same kind the 2nd layer the 1 st layer. That b. when 
ceramic fiber of the same kind b used it b because the bondmg strenfth of the bmmdMy pwt 
of 16 improves the 2nd layer with 15 the 1st layer. 

[0036] As for the fftwr content in 16. it b gpod that there b [ layer /2nd} more 1st fayer than 
the fiber content in 15. By doins in thb way. it b because the 2nd layer of the thwmat 
resbtance of 16 can be enlarsed rebtiveiy and heat propacation^comes to be hwd As fer the 
fber content in 16. specificaty. it b [ the fiber contern in 15 ] Bood at soM oontant tlwt it a 
[ layer / 2nd / byer / 1st j 10 % of the weight - 40 % of the in sofid content 20 % of the 

weight to 90% of the weight 

[0037] In addKion. the shot content in ceramic fber is 1 % el the weight - 3 % of the wa^ more 
preferably 1 % of the weight to 5% of the weight 1 % of the weight to 10% of the vaeight. It b 
because a manufactia-e top b cfifficult for earryii« out a shot oontant to less than 1« of the 
weight It b because the peripheral face of a f9tor Fl wiD cat damaged on the other hand if a 
shot content eaeeeds SO % of the wei^ 

[0038] 10 mieremeters - 3000 mieromaters of 10 mieromoters - 1500 micrameters of fiber 
length of eeramic fber are 10 wiiciuiiie t ei S > 500 micrometers more preferably. It b because the 
: strucUre cannot be formed as fiber length b less than 10mierometers.ltbfe . 
viU become like fluff and tfspersibaty wiU get worse, if fibv ler«th exceods 3000 



I. the 
t.itb 



[0039] 16 [ byer / 1st / layer / 2nd } contains 15 and at least one chosen from from among an 



inorganic binder, at least one or more sorts of coBoidal sob chosen from a siSea sol and ahanina 
sol aro desirable. Also in it it b desirabb to choose especially a attea sol. The r 
[ the sol 1 as an ot««ct tar filters Fl exposed to an elevated temperature. ■ 
easy to coma to hand and serves as S(02 essiiy by baking. And it b because the sSca sol b 
exc el an t in insidation. In thb ease, the content of a colloidal sot b good to be ast «« to 1 \ of 
the wei^ - 40% of the weii^ by solid content 

(0040] As an organic binder, a hy«>utilia i i. organic giant molecule b deairsMe and at least one or 
more sorts of polysaccharide chosen from polyvinyl alcohol, methyl eelhdose. ethyl ceikilose. and 
« KARUBO methosy ceDulose b more dasvsble. Abo in these, it b desirable to ciioose espeei^ 
■ earboxymethyl oelkAwe. The reason is that the adhesive property which was exce«ent at the 



suitable fluidity to grant. 
[0041] It may reach 1st layer 15 and 18 may contain the 2nd byer of an inorganio partide 
further. As an inorianic particle for 15 with the 1st suitable byer. there b a nature matvisi of 
elasticity using at least one or moro sorte of the inorganio powder or whiskers which are < 
from silicon carbide, sfieon nitride, and boron nitride. Such cwbide and a nitride have the 



tvca heet conductivity, and it is because it b plaood ba t wee n a 
front tece of a ooloidil Mi, and 1 
■i M weiwait Abo ei the i nor g^ iB ii particle of the ■ 

desnble to chooee i i ps ci a^ j sSoon carbide powder. The roeaon b that ther« bap 
be eaey to gat used with caramio fiber m addMon to the heat eendfctfvity of sScon c 
beaig wry legK And with thb o p et ati eri gestalt it b because the fBter Fl « 

affect b the thmg of the same kind made from porosity sakwncarbidB.i.a 

(00433 The 1st layer of the centant of the inorganic partkle in IS b 20 % of the we^ - 40 % of 
the aie i^^ more iw o f ei ab ly insoidcontant 10%of the we i ^ t te 60%ofthewei^3%of the 
wei^ to 80( of Ihe weight It b beeauae the 1st byer of declaw n the thartml eviduetiwty of 
IS b cs M s od as a cowtawt b less than 3 % of the ea i ^ t It b becauao the M ef the bond 
strength at the tme of an ebvatad tamperature wa be caused on the other Iwtd if • content 
eKceeds 80 % of the we«ht 

[0043}thep«tiolasiieofaninorganieparticb(irt/the Istbyw/ 15 ] — OlOI miorametars - 
100 mierometars — d isin abb — 0.% m ic r ome t er s - IS m i aw ite ta i s b 0.1 mi cr om eta ra - 10 
micrometers more prefsr a bly. k b because a<*iesfve strength and a tharmrily conductive fel «wi 
be cwaod if particle size e xc ee ds 100 mi cr ometerm. On the centrvy. it b beeauae it b 
connected with the cost quentity of e aeabnt that pertide size b less thwi aOI mivometers. 
[0044] Ckt the ether hand the fttd byer. the content of the inorganic partide' at 16 b good to eet 
19 the let byer fcwer than the content of the in wga ni u partide in IS. and it bd esa - a ble to 
ipaciB c s> y bo oonianed by so8d eentont 0 % of the wei^ to about 2.9% of the weight Thet b. 
the ewrsHiie partide does not n a c ai i yay need to bo con ta ined in ted byer 1 6. It b because it 
b di ta ^ ra n tag eo w from m vieipoad of reduction of thermal conductivity from a viowpomt of 
■gnii i ^ SS ! ****** '* ** ^»»*»^ **** content of morganic pertides. such as . 

[0045] bi thb operation gesUK. in order to consider as the stnMiture where heat cwt be hard to 
come off otttside from the peripherd feee of e filter bonded structive dyect it b set («> so that 
the 1st layer of the 2n6 byer of the thermal conductivity of 16 nwy become smelbr thwi the 
thermd conductivity of IS. 

[0048] The ratio of the thermd conductivity of 16 b good for that it b 0.1-0.8 to receive the 
thermd conductivity of IS the 1st byer. and it b good that it b [ byer / 2n6} 02-0.1 p re f er ab ly. 
From an Bicrease of the thermd resistance of 16 viewpoint that said ratio b bss thwi 0.1. thve 
b the 2r«d byer of a possWBty that the 2nd byer of the engine performance of an adhesive 
property, thermd resistance, etc. of 1 6 may be spoiled while it b desirable. Therefore, if it b 
gdng to prevent this, marwfaetiav wiU become difficult as a matter of fact On the contrary, if 
said ratio exceeds 0.8. the 2nd byer of increase of sufficient thermal resistwtce of 16 wii not be 
achieved but it wS became thermd conductivity with the 1st byer convmntio as 15. 
[0047] Spoakaig more concretely, as for the thermd conductivity of 15. it b good that it b 
[ byer / 1st ] 0.1 W/m-K - 10 W/m-K. and as for the thermal conductivity of 16. it be*« good 
that it b [ byer / 2nd ] aOI W/m-K - 8 W/m-ICs. 

(0048] IS ( layer / 1st ] wil become thet the 1st layer of the thermal conductivity of IS b less 
then 0.1 W/m-K with stiB big thermal resbtance. and heat conduction between filters Fl w« be 
checked (>> the corttrary. v^ien it b goint to cbfin the thing of the thermal conductivity 
exceeding 10 W/m-K. there b a pcesAtility that engine performartce. such as an adhesive 
property and thermd resistance, may be spoiled And if it b goini to prevent thb. the degree of 
free<bm of an xiy o d bnt or combination conditions will become small, and manufacture will 
become dHficdt as a matter of fact 

[0049] From an increase of thermd resistartce viewpoint that the 2nd layer of the thermd 
conductivity of 16 b less than 0.U1 W/m-K. whib it b desirable, there b a possibility that the 
2nd byer of the engirte perfor ma n c e of an adhesive property, thermd resistvKse. etc. of 16 may 
be s poiled. And if it b going to prevent thb. the degree of freedom of an inp^edient or 
combination conAions wiH become small, and mar«ufacti^e will become difficult as a matter of 
foct On the contrary, ebo when it b going to obtain the thirw of the thermal conductivity 
exceeding 8 W/m-K. there b a possibility that * 
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and thermal resbtance. may be spoiled and manufacturo becomes dHficdt aa a tmtter of fact 
[0050] The 2nd byer of 16 of the thing eurrenUy formed so that the 1st byv may become 
thicker than 15 b good hb because the 1st byer of the dbtance from which the 2nd layer of 
heat b transmitted about 16 win become longer than 15 and it wiB become the structure where 
heat can much more be hard to come off outside from peripherd face 9c of the fBter bonded 
structure object M, if it does in this way. Moreover, when irregubrity 17 b in peripheral face 9c 
of the filter bor>ded structure object M. it b because the 2nd byer of the irregubrity 17 can be 
buried by 16. And as a result of canceling irregularity 17 in tNs way. it ii 



[0051] Speaking cor>cretely, it b good that it b 0.1mm - 10mm. as fer the thickneaa of 16. it b 
good that it b 0.3 moremm - 5mm. and it beaig especbUy good tiwt it b [ byer / 2nd ] 0.5nan's 
-s 2mm's. It b because the irregubrity 17 are irregular in perip herd face 9c carvwt be buried 
compbtely in addition to it becoming impossiile to secura suffiebntly greatly the dbUnce from 
which heat b transmitted but a clearanee wiO stM become easy to remain then, if 16 b too thai 
the 2nd byer. On the contrary, it b because thero b a possUKty that formation of a uniform 
byer may become difficult or the agvegate 9 twhob may m^)or-dbmeter-ize when it b going to 
thicken 16 [ byer / 2rKl ] exceedmg 10mm. 

[0052] As for the thickness of 15. it b good that it b 0.1mm - 3mm. and it b good that it b 
[ byer / 1st ] 0.3 moremm - 1mm. By forming 15 ( byer / Ist ] so that the 2nd byer may 
become thinner than 16. it b because the filtratien capacity of the aggregate 9 and a thermaly 
conductive foil are prevented beforelwr«d 

[0053] Next the procedure of menufoeturing the above-mentioned ceramic filter agvegate 9 b 
expbined based on d^awing^ . Frst the paste for the dosuros used at the eeramic r«w materid 
skirry used at an extrusion-mokSng process and an end-foce closure process, the peste fer the 
1st stratification used at a filter adhesion process, and the paste for the 2nd stratification used 
at a concavo-convex dissdution process era produced beforehand. 
[0054] What blended an organic binder and water the predetermined daily dose every, and 
kneaded them to silicon carbide powder as a ceramic raw materid skrry is used What Wended 
and kneaded en organic binder, kibricant a pbstidzer. and water to dlicon carbide powder aa a 
paste for the closures b used. What blended an inorganic fiber, an inorgarac binder, en organic 



a paste for the 1st stratification b used Vttist blended a 

rthe pre 



them as a pasta for the 2nd stratification b used In addition, m 
partide may be omitted in the paste for the 2nd stratification. 

[0055] Next said ceramic rwir matand durry b supplied to an extrudmg press mscMne. and it b 
continuously extruded through metd mdd. Then, the honey c ooA Pbstie sdid by which extrusion 
moldbg was carried out b cut to egud die br«tK and square pdeHaie the piece of honey co n* 
Pbstie soKd Gutting b obtained Furthermore. sir«le-sidad opening of each cd of the piece of 
GUttmg b fiOed up with tiie pasta for the specified quantity ( every ) eloauras. and the both-ends 
side of each pieeo of cutting b dosed 
[0056] Then, t 



per f owiied and the piece of hortey c ofiib Pbstie soKd cutting and the doaure obioet 14 a 

to sinter ecmpletely. Thus, at thb time. aO of the fater Fl made from a porosity siBcon cariMda 
sintered compact obtained ere stiH the square pdeHike. 

(0057] h addition, in order to set an average pore dbmeter to 6 mierome ta r s - IS rdcrometers 
and to make porodty into 35% - SOV with thb operation gastdt bimtg tan^erature b aet aa 
2100 deraes 0 - 2300 deraes 0. Moreover, firing time b set «» in 0.1 hours - S hews. 
Moreover, the fumaoe atmosphere at the tane of beking b made into an inert a lw i uad iwo. and 
the presstre of the ambient a tn wsplwe at that tana b made into ordinvy presswe. 
(0OS8] Next after forming the aubstrato byer whioh becomes the per^heral foce of a filter Fl 
from the vidity of a CBramb if needed the paste for the 1st stratifieation b fivther appBed on 
it And using such 16 filtera Fl. the per ipher d faces are pasted up mutually artd it txvfies. At thb 
time, aa shown in drsjmng^ (a), the filter Iwnded structure otdact M b presenting the shape of a 



[0059] At the corrtaiuing appe a r a n c e cut process, grinding of the filter bonded structure obiect 
M of the shape of a croaa-seetion square pass said filter edhesion process b carried out the 
garbage in the periphery aection b removed, artd the appearartce b prepared. Ccrtsequently. as 
shown in tfrawinii 4 (b). the filter bonded structure object M of a cross-section c«xb 
carrfivwvtion b obtained In addition, by appearance cut in the newly exposed fiekl a cefl waB 13 
b o c ome s unreserved partidly and irregularity 1 7 b made to peripherd face 9c as a result The 
ererdarity 17 made in thb operetion gestalt is a O.Smm - about 1mm thir^ and consists of the 
protrudatg fine and slot tdiich extertd along the direction of an axis of the filter bonded structure 
obfoct M (namdy. lortgitudinal direction of a filter Fl). 

[0060] At the oo*«inuing concavo-convex dissdution process, the paste for the 2rtd 
stratification b applied to homogerwity on peripheral face 9c of the fUter bonded structwe 
obfoct M. end 16 [ byer / 2nd ] b formed And the ceramic filter eggregate 9 shown in drswvtg 4 
(c) b eompletod the above result 

[0061] Next the particb trap operation by the above-merrtioned ceramic filter acfregaU 9 b 
expbined briefly. Exhaust gas b supplied to the ceramic filter aggregste 9 heU n casir^ 8 from 
the upstream and-foco 9a side. The exhaust gas supplbd through the 1st exhaust pipe 6 flows 
first in the ed which carries out opening in i^stream end-face 9». Subsequently, thb exheust 
gas passea a cell waO 13. artd reaches the interior of tite eel which a^ins it i-e,. the cd which 
carries out openirtg in downstream erKf-face 9b. And exhaust gas flows out of downstreem end- 
face 9b of a filter Fl through opening of this cel. However, the particb cor«ained n exhaust gas 
wifl not be abb to pass a cell wall 13. but a trap will be carried out thve. Consea«ent)y. the 
piaified exhaust gaa b dbchargod from downstream end-face 9b of a filter Fl. After the purified 
exhaust gas passes the 2nd exhaust pipe 7 further, finally it b emitted into atmospheric air. if a 
particb coOects to some extent the heater which is r>ot ilkjstrated wia be tuned on. the 
ag^egate 9 will be heated and combustion removal of the partide will be carried out 
Consequer«ly. the ag^gate 9 is reproduced and it wSI be in the condition which can catch a 
partide again. 

[0062] Next seme examples which matarbKzed thb operation gestalt and the exanvla of a 

oompanson over them are introduced 

[0063] 

[Working Example(s) and Comparetive Example<s)] (Example 1) 

(1) Wet Mendng of 51.5 % of the weight of alpha mold silicon carbide pcrader arKl the 22 % of the 
weight of the beta mdd silicon carbide powder was carried out and into the obtained mixtve. 
6.5% of the weight an orgarvc binder (methyl ceUubse) and water were added by a lavt of 20% of 
the weight and were kneaded respectively. Mext the horteycombHS^e generation form was 
acquired by carrying out extrusion molding of smaO quantity, in addition the thvig kiteaded fi^ther 
for a plasticizer end kjbricant to said kneadmg obtect 

[0064] (2) Next after (frying thb generation form using a microwave <fryer. the tfvough tube 12 
of a Pbstie sdid was closed with the paste for the cknures made from a porosity silicon carbide 
airttered compact Subsequently, the pasta for the closures was again died usatg the ^yer. 
After decreasing thb desiccation object at 400 degrees C foOowirw an end-face dostav p 
it was fijrther cafenatad at 2200 dewes C urtdar the argon atmoaphere of ordmary p 
about 3 houre. Consequentiy. the honeycomb Hte filter Fl made from dGeon carbide waa 
obtairted by porosity. 

[0065] (3) 0.5 % of the weight of earboxymethyl ceBubses and 39 % of the weifht of water as 7 % 
of the weight (the amount of converaions of Si02 of a sd b 30%) of sSica sob as 23.3 % of the 
weight (it b 10 micrometera - 3000 micrometera in akjmina silicate cerwnic fiber. 3% of shot 
content end fiber length) of cersmic fiber. 30.2 % of the weight of siKcon carbide powder of OJ 
micrometera of mean diameters, artd an inorganic binder artd an organic binder were mixed and 
kneaded By adjusting thb krteading object to suitable vbcosity. the pasta used for fbrmetion of 
IS the 1st byer was produced. 

[0066] Moreover, 0.5 % of the weight of cartwxymethyl celkioses artd 39 % of the weight of water 
as 7 % of the weight (the amount of conversiorts of Si02 of a sd b 30%) of sBica sds as 53.3 % of 
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tho wetf^t (it b O.lnwn - lOQnnm *i siUrana sificste cerwnic ft»er. 3% of shot contvit. and ffcw 
lwi(th) of ceramic fib«r. 10^ % of the weisht of sWcon carbide powder of a3 mkrcmvter^ of 
mean dbmeter*. artd an irw ta rii c binder and an orcar«c binder were mixed ml kneaded By 
a^iustvig this Hneadinc ot^ect to suitabte viscosity, the paste used for formation of 16 the M 



[0067] (4) Nejtt. while apptyiv^g the paste for the 1st stratification to the peripheral face of a fifter 
Fl at homoceneity. the peripheral faces of a filter Fl were driai and stiffoned by the conditian of 
havinc cnKto it stklunf mutuaOy. on the ccrtdftions of SO derves C - 100 devee-C» I hou-. 
Ccnse(»ien»y. the 1st byer of filter Fl corrvvdes was pasted up throufh 15. hern, it can set 
after desiccation — it set uc so that the 1st byer of the thickness of 15 micht be set to LOnm. 
[0068] (5) Next, after producini the filter bonded strvnture otttect M of a cross-aaction circte 
ccnfiriration by carrying out an appearance cut a«Kl preparing an appearance, the paste for the 
2nd layer was appfied to homoceneity at the exposed peripheral face 9c wid the thing *ied and 
harderted on the conditians of 50 dewes C - 150 depwCs 1 hour — IjOmm n tMekness — 
16 [ layer / 2nd ] was formed andL finaMy the eerwnic filter aggregate 9 of an wwnple 1 was 
completed. 

[0069] IS and when the 2nd layer (W/rrr-K) of the thermal conductivity of 16 was corfv«itionaOy 
measired by w el -krwwn techraque. as the 1st layer was shown n Table 1 about the afWfaU 9 
obuined as mentior>ed above, they were aSS W/m-K and 022 W/m-K. respectively 
[0070] Moreover, when every place of the acpegate 9 were observed with t»w nahod eye. the 
2nd layer of the irreprianty 17 of peripheral fmc9 9c is buried nearty cofr«>letBly by 1 6. and 
peripher a l face 9e had frhang ed into the flat cor>ditiorv moreover, the 2rtd — the bovtdvy part of 
layer 16 and a filler Ft — the 2nd layer of the 1st layer of a crack had wiswi about neither of 
the bouidary part of 15 with 16. Therefore, it was suggested to these bowdary pvts t>wt high 
adhesion and aeal nature are secured. Of course, neither the cracii nor the chip was accepted in 
the 2nd 16 layer itself. 

[0071] Therv after embedding a thermoco(4)le at two places, a center section and the parvhery 
section of the aggregate 9. what twisted the heat insulator 10 vound the pveneter was held n 
casng a When exhaust gas was actually supplied in this condttiorv it tuned out tlwt exhaust gas 
does not leak to the downstream through the clearance between per^>her al fece 9c 
[0072] Firthermore. while reproducing by heating a heater after (redetenraned tm prapess. 
the highest atuinment temperature Ta and Tb at the time of playback (da0«e C) was measvad 
with said thermocouple, respectively. The result of having searched fv those tomperatve 
gradients (deltaT=fTa-Tbj (degree O) is shown *i Table t. 

[0073] Aeeordaig to Table 1. t em per at me giad i e i il dehaT became 50 dewes C. and tfd not 
become so large a vakje. Therefore, the result which st^esU having the structure whore heat 
can be hard to come off outside from peripheral face 9c of the fiHer bonded stmctira v^mCt M 
was obtained. 

[0074] When the agwgste 9 was removed, the agvegate 9 was cut along the dwe cli uti of wi 
axis after playback termination and macror-scopic observation of a cutting pteia was perfermed 
the cinder was not accepted in a center section and the periphery section at aB. Tharafera. it 
was proved that efficient playback was performed. 

(Examples 2-5) It reached 1st layer 15. and in the examples 2-S. while produca« the agpe^e 9 
fundamentally based on the technique of an exanvle 1. as shown in Table 1. the 2nd layer of the 
thickness and the thermal conductivity of 16 were changed the pasta which spacifieally charged 
the k»admgs of akjmna silicate ceramic fiber, silicon carbide powder, a siliea sol. and a 
carboxymethyl ce&jlose etc. a little about that from which the heat conductivity dWers ~ usng 
— the 1st — byer 15 — 16 [ byer / 2nd ] was fbnned. Uhtqueiy. about tha asampla 5. 16 
[ byer / 2nd ] was formed using the paste which does not conuin at aB tho sificon carbide 
powder which is an inorganie partide. 

[0075] When every place of each obtainod agpaiata 9 were observed with the naked eye. tha 
2nd byer of the inregubrity 17 of per^iheral Cmm 9o is buried nearly eon^lately by 16. and 
penpharal face 9e had changed into the flat eonAion. moraover. the 2nd — the boundary part of 
layer 16 and a filter Fl ~ the 2nd byer of the 1st byer of a crack had wisan about neither of 



the boundary pert of 15 with 16. Therefore, it was suggested to these bowidary pvts that high 
adhesion and aeal nattva ara sacmd or c 
the 2nd 16 layv itsatf. 
[0076] Then, ebout axamphn 2*Si, tha a 
1 was p eifoi ine d . and it asked for taii »« i aU a a gi a U i m i l deltaT (degree C). raipaetively. Those 
resi^ are also shown in Table 1. A ccw dhi g to it. it tmed out that the almost awne rastA as an 
example 1 b obtained also r» esamplaa 2-5. Moraover. whan maero'^capic ofaaanrativi of the 
cuctaig plane of the eggregste 9 was porfomied after playback tarnmtion. tha caidar was not 
accepted in a oerAer sectian and tha parvhary section at aB. 

(Example of a cw i » iai w )iO tha aaaiwple of a oomp a f iaw i ~ the pasta for tha 1«t atfaUfi u atiun — 
using — the 1st — byer 15 — andbatfi 16 [ byer / 2nd ] was farmed As it «ipSad to tha 
example 1 f w i dwn e nt aBy about tha other mattar. tha caraine fBtv asr«Crta 9 was produced h 
b as thickness and thermal conduetiwity bainc shown in Table I. 

[0077} Wian every placa cf tha acpagata 9 of tha aequirad axairvia of a ftM i ^iaw i ware 
observed with the naked oye. tha 2nd layer of the irra»jlanty 17 of pervheralfaeo 9o b bi»iad 
nearV completely by 16. and pariphef a l faea 9e hod elwr^ nto ttw flat condtien. moroov ar . 
the 2nd — tha betndary part oflayer 16 and a fiter Fl — tho 2lnd byv of tha tat layer of a 
crack had ariaan about neither of tha bound»y part of 15 with 16. 

[0078] Then. abmA the asample of a comparison, tha same playback eonditien qu^ Mdm 
trial as an example 1 was par fu fiiie d and it asked for terrvMratm-radbnt deltoT (darae C). 
The raatA b also ahoeei in Table 1. Acconfing to it in the exanvle of a cenvarisan. it tvnad out 
thM it orifinatBS n the highast at taw wiiei il temparatwa Tb in the periphery seetien (dapM C) 
becoming low. and tha vakia of tm iv u mU mu gia dbnt dekaT (degree C) becomea Ivga conwed 
with the wekie of eech example. Tharafbre. the result which suvgests hav^ the atn«ebv« « 
heat can be easy to come off outsida from peripheral face 9e of the filter bonded structure 



[0079] Whan meeror-scopie dbaarwation of the cutting pl«ie of the ag^^egate 9 
altar playbac k termination, it tiawad out that a cinder b accepted in the per^ 



ra g a n eration efficiency b dearly Merior to each examples 1-5. For tNs reasoa « the exanwie 
of a comparison, in order to prowont a cMer. playback time amount needed to be set up for a 
king time, and whene ver [ heater stoving temparatwe ] needed to be set hi^. 

[0080] 

[Table 1] 
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Therefore, accorcing to thb operation gestalt. the folowing effectiveness can be acquired 
[0081] (1) it was formed in the peripheral face of e filter bonded strweture object ¥»ith thb 
operation gesUlt — the way of the thermal conductivity of 16 pastes i4> the 2nd byv of the 
per^jheral faces of two or more filters Fl — the 1 st layer is smaller thv> the thermal 
conckjctivtty of 15. Compared with 15. thermal resistance will be that b. rebtively larger for 16 
the 1st byer the 2nd byer. Therefore, compared with tho conv«vitional thing, it becomes the 
structure where heat can be hard to come off outside from peripheral face 9e of the fBter 
bonded structure ot;iect M. and adbthermic [ in the part concerned of the eggregate 9 1 
improves. Therefore, the k>ss c# heet decreases and efficient pbyback can be performed 
[0082] (2) With thb operation gestalt. the 2nd layer of the 1st layer of the ratw of the thermal 
conductivity of 16 b set up in an optimum range to the thermal conductivity of 15 caled OlI-OA 
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resbtsnce. etc.) needed for 1 6 the 2nd byer b heM certamly, manufacUvv diffioA-ization of the 
ceramic filter agvegate 9 is also prevented 

[0083] (3) With thb operation gestalt. it reached 1st byer 15 and the 2nd layer of the thermal 
corxkxrtivity of 16 b set up in the above ni enti orwd optimum range. For this reason, the engine 
performance (namely, ebsticity. an adhesive property, thermal resistance, etc) needed for 15 the 
1st byer and tfw engine performar>ce (namely, adbthermic. an a<ft«esive property, thermal 
resbtance. etc.) needed for 16 the 2nd byer are heM certainly. With it. manufacture diffieult- 
ization of the ceramic filter aggregate 9 b also prevented. 

E0084] (4) With thb operation gestalt. 1 6 [ byer / 2nd ] b formed so that the 1st byer may 
become thicker than 15. For Ms reason, the dbtsnce from which heat b transmitted becomes 
long and it becomes the structure where heat can much more be hard to come off outside from 
peripheral face 9c of the fiher bonded structure ottfect M. Therefore, further improvement in 
regef>eration efficiency b achieved. 

[0085] Moreover, when the 2nd byer of the irregularity 17 in peripheral face 9c of the filter 
bonded structure object M b buried by 16. peripheral face 9c b in the fbt condition. Thus, as a 
result of achieving a concavo-convex dissokition. teak of the exhaust gas w»hich the clearance 
became impossa>le for the peripheral face 9c easily, wid minded the clearance at the time of 
hold of the agvegate 9 b prevented. Tho ceramic filter agvegate 9 excellent in the processwig 
effectiveness of exhaust gas. as a result the exhaust gas purge 1 excellent « the processing 
efFectiverwss of exhaust gas are realizable the above result 

[0086] (5) With this operation gestalt the 1st byer. the 2nd byer. 15 and since 16 contains 
[ both ] ceramic fiber A^'ng a presentation, it b the thing excellent in thermal resistance. 
Moreover, the 1st byer of the 2nd layer of the fiber content in 16 b more than the fiber content 
in 1 5. For this reason, the way of 1 6 has relatively targe thermal resbtance the 2nd layer, artd 
heat has propagatiorr-come to be hard. 

[0087] k> addition, the operation gesUK of this invention may be changed as follows. 
- Tho number of combination of a filter Fl may not be 16 pieces like said operation gestalt and 
can be made the number of arbitration. In this case, of course, it b abo possiile to use it 
combining suitably differertt filters Fl. such as size end a configi*ation. 

[0088] - Although a filter Fl has honeycomb-like structure as shown with said operation gestalt 
it may not be restricted for seeing, for example, they may be a three daneiisional network, fbrm- 
GKe structure. noodteHa^e structure, fber-like structure, etc. 

[0(189] -The configuration of the filter Fl in front of an appearance cut process may not be 
limited m the shape of [ like an operation gestalt ] the square pole, and may have the shape of 
the shape of the triangle pole, or a hexagonal prism etc. Moreover, it not only processes the 
w^Kile aggregate 9 confi^ation into a cross-section ca'cle configmtion, but you may process 
for example, a cross-section elliptical etc. according to an appavanea cut process. 
[0090] - In the operstion gestslt it was realized as a fiHor lor exhaust gas purges « wNch the 
ceramic filter aggregate of this invention b attached by the dbsel power plant 2. Of cowva. 
shape can be taken as things other than the filter for exhaust gas pvgM. for exan«»le. tha 
eeramw filter agp-egate of thb irrvention ean be materiaKzad as tha member for heat exchangers, 
a high-temperature fUd, a barrier filter for an elevated t am p w atw a steam, etc. 
[0091] Next the technical thought grasped accordeig to tha operation gestalt m entioned rtwve 
b enumerated betow besides the technieal thought indicated by tha eban. 

(Dhcbim 1 thru/or any 1 term of 6. wMla aaid 1st byer contains 3 % of the weight - 80K of tha 
weight of an inorganic particle by aoKd content said 2nd layer 8ho«id contam 0 % of the weight - 
2.9% of the weight of an inorganic partichi by solid eorttant 

[0092] (2) kt any one of claim 1 thru/or 6. and the technieal thot^ht 1. the 2nd layer shotdd be 
formed usir« said 1st byer and an inorganic fiber of the same kind Therefore, aeeordmg to 
rnrention given in this technical thought 2. the bonding strength of tha bo(»idary part of tha 1st 
byer and the M byer can be anprovad 

[0093] 

[Effect of the InvantiorO As axpbined in fuB detail above, aceordmg to mention accordir« to 
chim 1 to 6. heat ean be hard to coma off outside from the per^iheral fece of a filter bonded 
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• NOTICES * 

Jn ma KIPI ar* not ropomibl* for aiy 
teicra GMMd by th* UM of this trmlstion^ 

1. Thit documont has baon translsted by oomputor. So the trwtslatian may not roflMt the ori|vwl 
precisely. 

2. ««** shows the word which can not be translatacL 
3Jn the Aawints. any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawk^] 

[ Drawin tJ] The whole exhaust ^ purge achematie d««wn of 1 operativ* gastalt wMi^ 

materialized this inwention. 

[Drawing The front view of the ceramic filter a(r«t>te of an operation cestaK. 
[Q!!W»<DS-3] The important section expanded sectional view of the ex»WMSt ffs purge of sn 
operation gestslL 

EOrawinLi] (s) - (o) is an oUine perspective view far explaining the manufoetura proeedm of 
the ce r a mic fitter agpegste. 
[Description of Notations] 

9 t — The 2nd layer. F1 / — A filter. M / — (filter adhesion) S*ructure. ] — The ceramic fatar 
aipnagate. 9c — A periphai e l face. IS — The 1st layer. 16 
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±Sli/i>^>-C'S>^. i^a-y h-^W»;t>^'5 0K» 

[00 38] ^r^5•.•/^7r-f^^'^0li*i:R{4, lOxtm 
— 30 00xim, if4L<{4l OAtm— 1 5 0 0jum, 
J:0»*L<(41 0;um— 5 OOAtmT'^S. imtm^ 
1 0//m*?S-C'S)^h, 3¥ttm3tf*^Jg^t--S..Ii:*i-C' 

[00 39] miSl 5RZ/fn2mi 6{4, ilEli^lg 

<^Ai±. >- u ^ vvwiA^ L^f < , m^izj: y) mm 
tixfmtz^^hxhh. L*»t, ^-'J?;7vvu4^^-tt 

[0040] ^m'<^ >:rt L Xi±mi^-^m^'Fifi 



{fii^ij'^:5r< J: 1 1 aijLh<7)^«|^*<J: Lv^. CI 
iX^>0^*^-C'i, mz/!;l'&:^i^^^;i'-izJl n—x^m 

-t/UD-x(4. Wm:mm,ii^^-iz-^-ri>tz^. ^ 

[0 04 nm^l 5St/|l2iil 6(4, $^>(C*E«g 

w>:Qmmmmi.z±^ -^y^v^yr^ j^mm^^o 
t>z-^^^hi]-(yX'hh, ±Mm-\mRummi(r>^WL 
Lv^. -ecoaiti. m^^iim.Bmmifim)i>xm^^z 

tizlmx.. -fe7 5 •7i5'7T-f>"Ctil|lfe^?t-^-^v^i:V^51± 

^mtzt^^X'h^, 

[0042jmiJii5 i,ziii,'rhwm.'f-<r>^^mii. 

ii?^^T-3a4%-sofi*%, nt.L<^ii oma.% 

SOm&%. ctO*?*L<J42 0**%-4 0a4% 

T'S>s . ^^m.iji3mm%^mx'hh t , m i « i sco 

[0043]SllJil5 CJ3(tl.*l«if4^cO?4fS(4, 
0. 0 1//m~10 0//m, j?iL<JiO. l/^m — 
1 5//m, J; Oif^ L<{40. 1 ^/m-- 1 0 ximT'J> 
•i> « f4@*> 100/^mar^;j.?,i:, «i3S.tA'S!if£#tt 

■I.. 

[0044] -:fj. m 2® 1 6 t;:*3{tl.*i^m-?<7)-tw 
*{4, IS 1 ^ 1 5 iziHfi,im^^co^^mX *) i.cl'-^ 
ibizmM^ ti?,zti}ij:<. A«sW{w{411?g^T-0 fifi 
%~2. 9fi4%^^SiiT>.^^^t*>'i!f*Lc», EU 
lil«S^{4ll2«l 64'lCi£:v-^Lt-^^iXTV^^< 

[0045] :^mtmmizti\,'^xii, y -r /p^'^^jt 

, m 2 ® 1 6 1 ® 1 5 <7)lft{E9S^ J: 0 

[ 0 0 4 6 ] H 1 « 1 5i0.^fE2S*C**-r&^2® 1 6 
<0»fE^<Oit{±, 0. 1^0. 8T*SJ:i:*U<. 

iaF*L<{40. 2-0. 7X'hhzbi)^j;i\i^. matt^ 
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{3. HuieJt*^'o. s^mtht, ^2mi eco+^w-^ 

WiKcr,^±i}m{h,iX'f . HI ill 5 1 PISJOgcDi^e^ 

[ 0 0 4 7 ] J; 'OmW.m'.ZV^ot . mi « 1 SO^fE® 
*{i0. IW/m • K-1 OW/m • KT'fcSC i:*«J: 

<, m2iii e<r>B.iimmio. o iw/m • k-sw 

[0 048] mi«l 5cO»e#^7!)>'0. IW/m K 
*)1|-C'*>S i: . H 1 Ji 1 5*«««^i: LT:^#:SrfS^tJii: 
^ 0 , 7 >f F 1 ®OfifE«*5|aW$ tiT L * 0 . M 
(I. 1 OW/m • K$:fi;t-l.|^e#^Ot«0$-f#J; p t 

[ 0 0 4 9 ] m2® 1 6<^»ife#**^'0 . 0 1 W/m • 
I ^Rffi , SI 2 Ji 1 6 i: V ^ -5 7t:tttg*>' 

i83t*^'®i{c^:-& . miz. 8 W/m ■ KS:®;i^Sif^ 

[0 0 50} II2S1 eti^lSl 5J:0tlI<^i.J: 
2Ji 1 ei,Z-:>\,^XliB0Bi^^mm*m 1 « 1 5 J: 0 t 

ttz, y ^ fl^:f'^^W^'^Mcr)9\-mw 9 c iZWih 1 7 

mj^hzhis^x'^hij^hx-hh. -tLt, coctaicca 
I.. 

[00 5 1] A^wcv^at, m2Jii e<r>m^\io. 

lmm~l OmmT'fti>^i:*«J:<, $/i>tc{i0. 3m 

m— 5mm-C'S)^C:i:*»'J:< . !tt(C{i0 . 5mm— 2m 

^4Sgili«r+:5i-;*;# < ii0ft-r ^ >! t **-C-# ^< ^4 i: 
iZtwx. , HJSffi9 c 1 7 $-^ifetwa46|. >! b 

X'hh. m2/ll 6$- 1 0mm$r*S;cTI?< LX 

ott^b. ^^m<r>m^i)mmi>z^':>:rzf) , m-^t^ 

[00 52] IglSl 5<7)/I${so. lmm-3mmT 
hi>Zbi}'^X<, $^>{c{±0. 3mm— ImmT'ibl.J: 



biJ^J^VK ^imi 5S:m2«l 6J:0tff<^|.J;3 

i^\?L<r>^Tif^^.l,zm3t^ixi>t)^hX'hi> . 
[ 0 0 5 3 ] iXtC, ±feo-t 7 5 y 7 7 /L-:J'S-^9 
arMit-ri.¥fIS:ll4(::ao'i,^-ci»HJ-r.&. i-T., ffltti 
^XST-flgffl-f ^ -fe 7 5 >y ^?l^*if;^ 7 'J - , i^mm± 

iMX'i^m-t^tiiJtm^-xh . y ^ )V9i^miMX'm 
m^^mimm^^-xv^ mfhrn^iMx-mmt^ 
^2mmm.m^-xv^h^i}^\:.tb^Lxii<, 
[0 0 54] ■^vs.'y'^wm:^y*)-bLxit, mm. 
wsiMz-^m^<^^ y-rmj^iii^mm^mrf-ym^L. 

':>fSMLtzij<r>z:m^^h , t^ihffl'^-x hi: LT{5. m. 

-tai L/^ i ^ (cm 2 « J^ricffl'<- X h tcis (, ''TiSSSli-? 
[0055] KrlB-t^ 5 «y U-^-fftiJ 

[ 0 0 5 6 ] iggl^T , SJK • l^S^SrHff^iO^fK:^ 

[00 57] Tl%mg^6;um-1 5/^mi:L 

A^omTL^a: 35?^-50%i:-ri. fz^l.z , ^SlJgJg® 
T'{iMfi5cia;g$r 2 1 0 0*0—2 3 0 0-C(Cg^LTi»^ 

[ 0 0 5 8 ] j^-StiGt^T 7 ^ F 1 co^KJ^ffl 

<^±.i,zm\mm^m^-:^v^mM-r^. ^lx, z<o 

VHCjtSL-C-f^ft-r-g.. ZCDf^j^X'li. 114 (a) . 

[0059] m<9m^ y hxs-c'ti, Bute 7 ^ n^^m 
^T.mz:i^x'^(^ixtzmmiEijm^c7)y -( ;i-^mmmm 
'^Mimmt, ^i-m^izisi'fhT-m^-^^m^Lx^c^ 

9m^m.x.h, -?-«7)^m, 114 (b) \,z5^^ixhXo 
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■t /I'M I 3 i}^Bm'Jizm S a LIC^: 0 , ^Mt LX!rm 
ffi 9 c iZWa 1 7 *<T-|' S . 2|s:|IS©^.^,t:fct'>-C-C^ S 
[aeil7{i, 0. 5mm-^lmmmBlcr>iiCr>X'$)'yX. 

. {0060] ig<Qfl£lft??fXg-C'{i:, ^2S?gfiS;ffl^- 

C 0 0 6 1 ] J^lc, ±iecr)-fe 7 5 -y ^ :7 ;l^:5'm^«s9 
I- J: I. S!^^ h 7 -y Tf^ffllcoi, ^TfS#C|«H^|. . y 

-i^y-^smziR^^titz-t^^-yi^y ^;]^^m-^i^9 

w.im%'ise^mxm^^ixx<hm%:^'xi,i, t-r. 

±d£(iiSB9atCt3V^-C^P-r-S>-fe/H^twgEA-r&. 'A 

L T t > ^ -fe^L- , ED ■hT&m^m 9bt2t3U-C^P-r§-t 
tft- LT 7 A-rJ' F 1 (^TSEW^ffl 9 b ^>g£tii-r S , L 

■thZt^^X^^. ^ZlZh^-yT^tlXLtd. ^(7) 

2m%mi ^m^Lfz^k. m.mmz{i±%rpiKtwL]i!,^ 

ixh. hhWm.%i=f-b'^i^t'>X^tz(^ . H^^L^t^h 
-^S:^> LTm^f*:92:jDaiiL, mf4l^^«?SMI^^$ 

[ 0 0 6 2 ] <XC. *IIJ£?^®^A#:-ftLfc>.Ko*»<^ 

mmistxj^^tih^zm-i,itmmt:tsir'rh . 

[0063] 

[ ^Mmt/jtK^j ] ( mmm i ) 

( 1 ) amm.i^miM3 1 . ^mmxtP^iY^m 

^*2 2m»%tS:Sxt£i-&L. »4><x/v:M-^lc:^r® 

2 0a*%-rojD;tTil^L/c, JiCtc, mfteig 

muznimmbmrnmb ^^j'-mwz.x $ ^tcii^ l/c h 
[0064] ( 2 ) ^ (D±m&w^-7-{ y ■ciwm. 

'm.^^^-^xmk\^fd{k. ^^mmmi\ 2 5r^7L« 

T 2 2 0 o'cxi(^3mmmm.Lfz. ^co^m, ^nnx 



[0065] ( 3 ) -^y^-y^^yr^ '^ (T;l--Si-i^U 

^tl 0>uin-3 0 0 0Atin) 2 3. 3«S%, 

go. SAtmcO^-ftl^m'JKBO. 2mM.%, ^m'U 
y-ft LTOi^ij^V;!^ (^/;uoS i 020iS®:4{S3 
0%) 7Mi.%. W«^NM>':?'t LT<^;i7;l.:f:=¥>-^^ 
/L-t/Ua— ;^ 0 . 5 mS.%S.X/7i<. 3 9as% S-lg^ • S 
«IL7t:« Zc7)mMmi:mm^j:^miz^-t:^ZtlzX 

*).mimi scrmmzim^tL^'^-y^h^imL 

[0066] iJt. -fe^S •y^7T'f-'N' (T/l-S-f-i^'J 
^-h-b7 5-y^7r-fyN\ £^H-yh#*^3%. ^1 
*$0. 1 mm--l 0 Omm) 5 3. 3fi*%, ^%f4 

@o. 3Mm<r>mmm^mio. 2ms%, ntw^-^ 

yyt \^x<ni^^)i]V)V (vvuos i OiOm%mxt3 
0%) 7a»%, ^yNM>-:5^i: LT<7);!&;^*'=^>-^f- 
y^•fe;^a- X 0 . 5 M%az/7K 3 9 *»% • il 

asL^v:. z<r>^mm^mms:'ifmxzwmthz't\,zi. 

0, ^2®! 6c^^{-i$ffl$ixS'«?.-xhS:f^L 
[0067] ( 4 ) iXd. F 1 c7)irj.jgp(c|| i 

1 0 o'cx \n'^<^^mzxmh ■ wL^^fz. ^<Dt^ 

y ^Jl^i^F im±i:f^imi 5 2:itLXmiLtz. 
Z ZX'li^imiZiUfhm 1 m l S^^J? l . O mm 

[0068] (5) iXlZ, Wmi] -y h ^HM tX^m^ 

Srf^L/::f^, -5-<^|gtiJL^c3'mffl9c{i|g2«ffl'<- 

xhSri^— (zM^PLTt:, -eLT, 5 or-- 1 5 0°Cx l 
i^rao^f^T'li^ - Jg'fl:-r.5>^i:{cJ;0W$ 1. 0 mm 

(Dm2mi 6$r?fML. i&*ie<)tciiiS6fyio-fe7S-y^ 

[0069] ±iec7) J; 0 iz txnhtifzm^i*i9iz-:>\,'^ 
X. mimi 5Rx/m2m 1 ecr>^mmm (w/m • 
K) t:vt^^j::^(o^miz^'ommLtztz^. muzTik 

^tli>iolZ^ ^il^'iXO. 8 5W/m K. 0. 2 2 
W/m • KT'ib-ofc, 

[0070] in:. »-^«s90«-mS:|SlKT'ffi^Lnv:i: 

z^, i'\-mm9 c<7)wai 7iim2mi 6izxr>xim 
^^izmnb i^tixto*). ^mm 9 c « 7 7 -y h ^*t® ic 

^oTi^/:;. i;"^, ^2mi ety ^)V-?F 1 fcOitlfL 

gi5^. m2mietf^im\5b (^im^'it<r>u-Th.\.z 

ov^Tt. ^7 y:7{i:^tTv^^r*>o7t. tii!r>T. Zix 

hcn>im^^^z\fm\.^mm^ ■ i^-ivmm^^ixx\>^ 

hZtt^^^m^iXtz. ^tSr, II2S1 6i<<stt^'9-y 
[ 0 0 7 1 ] gglr >-C, lfe-^«s9<04'*gi5aiX^I-jga5<^2 

'rmi.z»-MM^mfya.A.tz^k, mmiizm»m\o^^%^ 
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[ 0 0 7 2 ] $ i^lC, m^mfsii^mz\L-^i:ii\mkt 

igiPMagTa, Tb CO i'ttl^ixm^Lfz. ^ix 
h<7)i§,mM (AT= I Ta-Tb I ("O ) ^r^Hf^fz^ 

1 tcs^-r. 

[00 7 3] fflSmAT(±5 0X:t^r 

[0074] ^^mrmzm^ii^g o^^-LTm-^* 

( msc^j 2-^5) mmm 2-5 tii , 

1 cD^mzmm l xm-^t^ 9 ^nm-th tti^iz^ 'mi 

mi 5Ri/m2mi6<Dm^^iKmm^micr)ioiz 

2mi 60Jg^^tfo/L% Bt-, ll)f£^j5{COl>-C<i, 

[0075] t#4>ix;t:#m-^f*c9c7)#B»fSrp5jKT'«^L 
J^i:.!^, ?hi5M9cc7)[H01 7{i^2«l eCioT 
t5{5'^il:tca*b 4. ^IT is 0 . J-hJ^ffi 9 c {i 7 ^ y h ;Sr« 
.^tC^oTl^Tt:. i/c, Il2;il 6i::7 -f A'^'F 1 tcT) 
^^aStii-. I^2«l 6 till ill 5 bcom^^-»(0\,^^ 

x\>^hzti)i7ikm^tirz. ^m. mimi e^mzi^^^ 



[0076 ] g!t.->T. IIS£^2— SCOt^T. ||J£0>|1 

-e/xtc xht. mmm 2 - 5 tctj i t 1 1 \m 

mzm-^t^9(7iwmm(r>^sm^^n'otztz^. 
mztnmmzi,mim'oimhi&sb(:>ti^j:ii-^fz. 
amm) itmmxit. mimm^<7i^-xhz:m^'^ 
xmimi 5Rx/m2mi 6<r>my3^mmLti. 
5'hco*3i(coi,^T<±«*fi^jiciiss^j 1 izm-r^ xoizi 

X, -^y ^ y y ^ j\^9m-^ii^9 ijmLfz. 

&mmiz'^^^ximiiz^.^tio>^xhi>, 
[0077] '^i^tifzimmcr)m-^9<D^m^^mx' 

mmttztz^, 9\-mm9ccr>mai nm2miet>z 

i -oXimm^lzmnbi^ixXis 0 , 9 c (i:? v •/ 
h=5r^fc^tc:=$:-:)Tt^7t:. tfz. m2mi 6 ty ■< Ji-i^F 
1 i:0^#gi5^. S2® 1 6 1 Ji 1 5 1 O^^SU^ 

[ 0 0 7 8 ] ggv^T . jt«t^jt:ov^-c , njfe^j 1 i: mm 

<^M^^.RWm^Um^^n^\ &^AT CO 2:^ 

{ij'mgpcfctt^eie^agTb CO t)m<^hz 
tizmmtx. isJKSAT CO offiA^^nss^jcoffiic 

it'^X:k^<^hZti)^hi}-':>fz. Vt-oX. y ^ 

mmmimcr>9mm9 c t^^^vmzmi^mw^y.mm. 

^ztc-^x^^hzt^mm-th^^tmt^ixfz. 
[0079] w^Tf^cm^* 9 <r)mmm<^mmm 

*:'iy^fztz^. ^mmzmm.^i}-WhC:>ix. 
1 ~ 5 J: 0 1 mt^ijHzn^nmifi^'iX V ^ I. vl t 

[0080 ] 
[ai 1 





HIS 


^2m 


AT 


©as 


(W/m*K) (mm) 


(W/m-K) fxnm) 




0.8 5 


1 . 0 


0. 5> 2 


1 . 0 


S 0 






0.8 5 


1 . 0 


0, 9. 2 


3. 0 


4 0 






0.8 5 


0. 5 


0. ^2 


3. 0 


3 0 






1.0 0 


1 . 0 


0. 2 2 


1 . 0 


2 5 






0. 3 0 


1 . 0 


0 . 10 


1 . 0 


4 0 






1. 0 0 


1. 0 


1.00 


1. fi 


9 0 





[0081] ( 1 ) :^mmmmx'i±, y ^ Ji^^^^mmm. 
^(r>f\-mmizi&^ $ tLfzm 2m 16 cosftgsi^JiOij -5 

*\ ^^c07 -f F 1 ^^'l-ig®|5l±$r jg^f -S.^ 1 if 
1 5<7)^fi^J; Ot,/Jx$<^-5T«r»|.. -OiO, Ig2 



^iimmj'miMcr)9mm9 c f^C:>9vmz^t)m<,f\,z< w» 

«it i: =5: 0 . 9 (r)m^^'it(.ziHthmW^ifi\^±. 
^'^'jZbt^X'^h, 



:(9) 002-273137 (P2002-273137A) 



[00823 ( 2 ) ^mimmx'ii. mimi sc^m^. 
mmi,zm-h^2 mie cr>^Mmm<r>it^ o. i ~ o . 

[00 8 33 (3) 3t5|IS6Jg®-C-{i, IglSl 5at^SI 

tt. iii^tt^) mm2mi6iz£^b^tL^ 

[00 843 (4) :^^msmmx'ii. m2mieii$^i 
misxK)i:>m<-^j:^xoizmi^^tix\>^^, z<7)tz 
46 , ^,<r>i^i>hwmti^^ < ^ 0 . y-<iv ^wsmmay^ 
<n^vmm9 ci}-t:>^vmzm)^x^\^'y^ omf\,z< 

[0085] ifz. y -( )V9iimmmw<r)^\-mm 9 c 
fc^>i.iHai it^^2mie\,zX'oxm.)sbe:,ixh^t^z 

i^'j^zm^umtmhixhrnw:. m^W9(r>vm-mz^ 

X<7i^W9S^^zmitz-^y 5 «y 7 ^ >>P:J'm-^9 . XJ- 

^mm.-thztti-x'^h. 

[00863 ( 5 ) ^mBmx'ii, mimi sisofw, 

fz. m2mi 6izi6if?>yr-f^<^^mi±mimi siz 
it). v^2mie<^iio i)mMmizmmi}i±^ < , 

&h'Oiz<<^-oX\>^t. 
[ 0 0 8 7 3 ^fc . :^^m<^m6mmitUlT<^J: o 

oizie mx'^j: < T t J; < , iiM<7)mz^^ z t *>'^«g 

[0 0 883- 7>f;U;?F l{i1irie|IS6?^®tCT^L 

m.. yr^ f<Wkmmx'h ^ r t j: i \ 



[0089 3 - ^'h^X?/ hXSIu{C*i(t^7-f /LrJ'F 

[00903 • HJfiJ^JStcti v^-Cti, *56HBO-t y 5 

■y^:7 -f /L '^m^**-. x-f -- ^:;l.•x> >•> 2^clX0# 
tt'bi^l.«m^'x#{t^laffl7 zl^^i: LTfti^-ftLT 
v^Tt. ^^m<D-^yS.-v^y^)l'S'Wk^mi. m 

%0y^m\JkmAy -f )v^i:m<7)i><r>t Lx^mt^ix 
hzb i}<x # . mtam^m^ms^ti . ^igsSfls^iSis 

[ 0 0 9 1 3 !Kitl«*«oiBH{zi2«i$tutfi^(iB6ti 

( 1 ) n^TMlJb^eco^^-ttii}^imzts\,^X, MIS 

s 1 mimimx'3mM%^8 omMxcDmrntiL^^-^ 
^■t^ttLiz, mi tern 2 mimm-^x' o sa^b- 2 . 

9M:%f04a^f4^Sr-^W-rs C i: « 
[00923 (2) ii*3llJl7S6. 

i^m*- 1 octji^T . 1 Ji^itf^2 
m6<}MM 2 izimio^mi>zj:tn£ , ^imtm2mt<7) 

[00933 

[ ^Bfico^W^ 3 liLhi?^ I fz Xolz. m^m 1 ~ 6 (CIS 

[023 ^trnmc^yt y^y^^y^ ;u^m-^i^AEm 

0. 

[113 3 mm^m<^i^i%:^'y^m\:^m<Dm^m:mm 
n. 

[114 3 ( a) - ( c ) 5 ■y^7-f7P:J'«-^iO 

m^^m^mm^i>rzif)<^m«&mmm, 

[^?-f-c7)|jiHJ3 

9— «r^5 •y^'7^/P^'m-&«s, 9c "^|-jgS. 1 5 -• 
^im. 1 6 •112^, F l-7-f;U^'. M- 
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[UUXJ] 



10: Sll 

1 10 



9: t3Sst{?3fA5 




^M: 



7 



[112] 



[114 ] 




